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RIFLILEERAABHERERRNEER, X EBE SRR NN AT 5
SHEE. — AR MRS —F R R R0, IR MBFE. B
B 16 4 EHAWE, H¥RABMEANAEGEREES 43, WiE
REBBRWEE 6 FE (h.UNlg) METE BRGTIRFRES 255, XA
BT B ERMRNOER L. FOkE I P& Coulomb B E, A%
%13 B, X{ETFHBHE Born L U7 B M B 1T L3R,

EHRAETE, —HEMETHBARET IERERWTIAE. X
NEFESBELIINREDEHR, B—HE, ¥MTOBRBRTF H¥ELS
R (AFEAELMAXRNEELRER) WEHEERBRNES. M, K
AF Co I TH LR, BEAGPHFHRERTFILHTRIFE, AUAERR
JEH) Schrodinger AN H L, N (=3) BFHEH Greenberger-Horne-
Zeilinger (GHZ) MMAKMXKLR, BTEBRESIRE. M, XFHLH
FHER SR T Bt , EMEEERDWY THRANEBELAR. MTEELE
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B — T EFRFEAR PP — LSRN BT MM R X LR R, MigER
HELEH.

TELE R FIRHEA 100 F4EZER, D. Kleppner & R. Jackiw Ei&®,

“Quantum theory is the most precisely tested and most successful theory in

the history of science, ”
REBTH¥ESREBMHEXNRY, HTRTFHENOERABSHER (3
BT RHUSERENAITRRE, BTSENEEANER LT, REEX
%) SABRABRLREKAM, AEIEREGRAEE. Fu N. Bohr
il

“Anyone who is not shocked by quantum theory has not understood it. ”

MR T HEESRENEENRE, —HEREFENSE. ASESLET

@ D. Kleppner and R, Jackiw, Science, 289 (2000), 893.



TEXZ 41 EPR (Einstein-Podolsky-Rosen) ££ZOF0 Schrodinger S EBOH A
A]RE.
%t F EPR 8 84it, M. A. Rowe % (200D)® #TInTFHR:
“Local realism is the idea that objects have definite properties whether
or not they are measured, and that measurements of these properties are
not affected by events taking place sufficiently far away. Einstein,
Podolsky and Rosen used those reasonable assumptions to conclude that
quantum mechanics is incomplete. ”
REK—BE, $ib—EHEE At REHEN. A°
“Starting in 1965, Bell and others constructed mathematical inequalities
whereby experiments tests could distinguish between quantum mecha-
nics and local realistic theories. Many experiments have since been done
that are consistent with quantum mechanics and inconsistent with local

realism. ”

Bell HMAEROCHBRNEHMLEL SB T HENTERA AN, Bell R
GSAEM 2B FHFNARAES (AERES) KB HM. Greenberger,
Horne & Zeilinger 3t Bell § THEMTH O, I T N (=3) BFHEH
295 (GHZZ), REBTFHEMF LA R BB BER S EMELEL
FEC®, EROTBMMERESRTHETMRL—B, MS5EMEEBRE
FE®. A. Zeilinger AR AR FILHEA 100 AEM T ECHEE.

“All modern experiments confirm the quantum predictions with unpre-

cedented precision. Evidence overwhelmingly suggests that a local rea-

listic explanation of nature is not possible. ”

Schrodinger B —XP R T~ 5ER], W “BF ¥ ERMHAR

@ A. Einstein, B. Podolsky, and N. Rosen, Phys. Reuv., 47 (1935), 777.

® E. Schrodinger, Naturwissenschaften, 23 (1935), 807-812, 823-828, 844-849; ¥/ & r I,
Quantum Theory and Measurement , ed. ]J. A. Wheeler and W. H. Zurek (Princeton University Press, NJ,
1983), p. 152~167.

® A. ]. Leggett, Science, 307 (2005), 871.

@ M. A Rowe, et al. , Nature, 409 (2001}, 791.

® S J. Bell, Physics, 1 (1964), 195.

® J. F. Clauser, M. A, Horne, A. Shimony and R. A. Holt, Phys. Rev. Letz. , 23 (1969), 880.

® D. M. Greenberger, M. A. Horne, A, Shimony, and A. Zeilinger, Am. J. Phys. , 58 (1990),
1131.

N. D. Mermin, Phys. Today, June, 1990, p. 9~11.

® J. W. Pan, D. Bouwmeester, M, Daniell, H, Weinfurter and A. Zeilinger, Nature, 403 (2000),
515.

@® A. Zeilinger, Nature, 408 (2000), 639.
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FEA?” ZUERBFHEMERIFNXR [EE, FATHE “BH8”7 (classi-
ca) 5 “EW” (macroscopic) FRIER]. HER, EREHTRELT, ©
FAAKHI & A R BE AR R BE M Schrodinger “25700, H. D. Zeh #1 W.
H. Zurek®®® {2 i F;BH# T (decoherence) AR R BOR R B W R 8
U fATAK® .

“States of quantum systems evolve according to the deterministic, linear

Schrodinger equation
od
1% o L) =H |

That is, just as in classical mechanics, given the initial state of the sys-
tem and its Hamiltonian H, one can compute the state at an arbitrary
time. This deterministic evolution of | ¢>has been verified in carefully
controlled experiments, ”
RIEHATI S B B F R E R R T8 5 F B EAE, WSR3
MTHREER. A—BERT, RTERUEERETFEMAE. M, Myatt
HEHHES,
“The theory of mechanics applies to closed system. In such ideal situa-
tions, a single atom can, for example, exist simultaneously in a super-
position of two different spatial locations. In contrast, real systems al-
ways interact with their environment, with the consequence that macro-
scopic quantum superpositions (as illustrated by the Schrodinger’s cat’
thought-experiment) are not observed. ”
T RTNFEAREEORELERSE, R Blae (2000) WHEHEO.
“The apparently strange predictions of quantum theory have led to the
notion of ‘paradox’, which arises only when quantum systems are

viewed with a classical eye. ”

C. Tesche Bif®.

C. Monroe, et al. , Science, 272 (1996), 1131.
C. H. Van der Wal, et al. , Science, 290 (2001), 773.
H. D. Zeh, Found. Phys., 1 (1970), 69. W. H. Zurek, Phys. Rev., D24 (1981), 1516; D26
(1982), 1862.

@ W. H. Zurek, Phys. Today, Oct. 1991, p. 36~44; Rev. Mod. Phys. , 75 (2003), 715.

© D. Giulini, E. Joos, G. Kiefer, I. Kipsch, L Stamatescu and H. D, Zeh, Decokerence and Ap-
pearance of A Classical World in Quantum Theory ., Springer, Berlin, 1996,

® G. J. Myatt, et al. , Nature, 403 (2000), 269,

@ R. Blatt, Nature, 404 (2000), 231.

® C. Tesche, Science, 290 (2001), 720.
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“The paradoxes of the past are about to the technology of the future. ”
MIEER, HEXTRKANSE, —LFXOEROR, flng T EELE (BT
e, gl BFEE, BFEFS, BFEIR%, EFXRL

LR, REBTH¥CTEMMT 2 AL FUSBETREENRZ, 19 #
LRYVEERWTLEREBEE. BT HEERETABELRTAERIETH—]
B, EREREFEAIEERAKSS NG ETGE BETH¥HFEX AR
BFIEFBRE, BATEXAANSE L ARARRKERE. AMIMIEE
Feynman B0 & :

“We should always keep in mind the possibility that quantum mechanics

may fail, since it has certain difficulties with philosophical prejudices

that we have about measurement and observation, ”
o, BFN¥EST XHABHTE, ERBERC. XTFRFHENRL, RiF
B-NTMERBXKOAFERAEEN 2% EahEHFRERFARREY
(BEREY PP

“BERREBRS, EHRLTHLE”

EH#H—EHRRP, AMXTFERFHIYRFENEXNSSIARIAR, 058
AEREHEREE.

HeA TREXEHE LR
200741 A

® G. Amelino-Camelia, Nature, 408 (2000}, 661.
@ M. Tegmark and J. A. Wheeler, Scientific American, 284 (2001), 68.
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PSS, STTEMEL S
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SR, REESKETH¥EISTEUHE ML IR MTERS 12 s b i
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Phys. Rev. Lett. %) EAWIHIA—RIIME. —FH, XTEFHEELE
SHRENSE, CABRMEMINCH LIEMHR [GIE EPR 42, Bell A%
Xy BFNEPHREEBENLRMBR, Schrodinger WASTEN MR B _EHLH,
NESHESBZHW (which-way) LK, M RHR R L6 EH ML N
B, ], XERRADTMIEFERBT H¥NEAESHERE, URETF
NENBRA¥NXER. H—FTH, —RUFHERRFEERGHER, 5
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%, Blin, BFETRE, BFEERES
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.
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BUTMRYIRBT RN B2, BOMBEA, B4 m#e 24T, 24
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X BB REFIPE RPN XR. PEAEHIE. “AEFR”, JiE
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BiEfs. XH, FERMTEREDEEZEXHA BLRE MR R R 7T
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(Frif “HZPFE, MZBTFd”, IR “EZE5W, EREHE".) EMIREH
FPREBTHEM NS, Heisenberg i : “MBHERTitieZH.” ,
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BT HERMAER, HFEHEFHMRE  “BHTEMBTE, KkEFk
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R AMFLREBNBUT, AR HERFEN, —RSEERRANE
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H—EHRERN T, HEXR “RAEN, “AHER, FEMD “BAR

T, ERERT. RZ, ABMESERIANE, FEAREH—.

FRBITAH R RE AP NERRME: —RA FT RS KR R rp Sk
R, x0T AR A NS RN A, GEEUEERTEN. B—
HARERE ZRMBEERYE (BRREMBIRA), Mwi1E— X EENH
TR, ZERBEHRBRD. HWESMINSRES, 2E28HRER
K. ML EAEROB¥R, ERFERBRAERE, RO —sRl s mEE L T
HETM. B, R. P. Feynman &8 F BB HIE, BEMEHTE
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TR R, I FE AR H— MRRETT R, BTURIK, STFREFHR
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BERREMRR. WFFANN, BRTHEIH—T1¥R, HELER
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THERAR ERTRE”. XEHITERME, (B4R BHE PR D FE
BB RE EHETFR, BT TROEREXFARE. EKH#ETR
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BT BT ¥R XA SUR P A, FIet A T R RER RS AT
R BE TR R,
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KRBT AR E S R ARBOToR R 1 3 B A, A — A A (& (5 ]
LRABOT kS R R . BI40, f5h B Dirac B M Schwinger &
. NBIZFTENAR, KA HEBATERERRB RS2,
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